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ABSTRACT : 

A bridge controller controls the data flow to/from a USB bus to/from an ATA/ATAPI drive, such 
as an ATA hard drive or AT API CD or DVD drive. The bridge controller has a state machine which 
receives the CBW in a background mode in real time as the packet is being transferred to the 
bridge controller. The state machine uses the CBW to set up the data transfer. The bridge 
controller also has a programmable processor which is coupled to the CBW once it is received in 
a buffer memory. The programmable processor makes changes in the set up of the receiving device 
for the transfer, if needed, and initiates the data transfer. 
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DOCUMENT- IDENTIFIER: US 20050060479 Al 

TITLE: High speed and flexible control for bridge controllers 



Abstract Paragraph : 

A bridge controller controls the data flow to/from a USB bus to/from an ATA/ AT API drive, such 
as an ATA hard drive or ATAPI CD or DVD drive. The bridge controller has a state machine which 
receives the CBW in a background mode in real time as the packet is being transferred to the 
bridge controller. The state machine uses the CBW to set up the data transfer . The bridge 
controller also has a programmable processor which is coupled to the CBW once it is received in 
a buffer memory. The programmable processor makes changes in the set up of the receiving device 
for the transfer, if needed, and initiates the data transfer . 

Summary of Invention Paragraph : 

[0007] This and other objects and features of the invention are provided, in accordance with 
one aspect of the invention, by a bridge controller for transferring data between a data 
storage device and a data utilization device, the bridge controller receiving a command 
information packet for controlling the data transfer . A state machine receives command 
information in a background mode in real time as the packet is being transferred to the bridge 
controller, the state machine utilizing the command information to set up the receiving device 
for the data transfer . A programmable processor is coupled to the command information packet 
after the packet has been received, the processor making changes to the set up of the receiving 
device for the transfer, if needed, and then initiating the data transfer . 

Summary of Invention Paragraph : 

[0008] Another aspect of the invention includes a USB to ATA/ AT API bridge . A physical layer 
receives serial command data from the USB bus and converts the data to a parallel format. A 
transfer controller receives the parallel data and transfers the data to a buffer memory. A 
state machine operating in background mode on the parallel data flowing through the transfer 
controller in real time sets up the ATA or ATAPI device for a data transfer . A programmable 
processor is coupled to the buffer memory and being interrupted after all command information 
has been received, to individually alter any set up data for the ATA or ATAPI device that is 
needed, and then initiates the data transfer . 

Summary of Invention Paragraph : 

[0009] A third aspect of the invention comprises a method of operating a USB to ATA or ATAPI 
bridge . Command data is transferred from a data utilization device via a USB bus through a data 
transfer "device to a buffer memory. A state machine is operated in a background mode using data 
flowing through the data transfer device in real time to extract set up data and store the data 
in the required command-related registers to set up a data transfer . A programmable processor 
utilizes the data stored in the buffer memory to individually alter the command-related data 
for the ATA or ATAPI device that is needed. The data transfer is then initiated. 

Detail Description Paragraph : 

[0019] The first state in the state machine is the idle state labeled "CBW_IDLE" . This state is 
an idle state waiting for the output data packet address to this node and the acquisition of 
data in real time as it is being transferred to the bridge controller takes place. If this data 
acquisition mode is enabled by the signal, labeled the "snoop" CBW enable in block 301, the 
state machine receives the first data packet and looks at the first data quadlet in block 302 
to see if it matches the dCBWSignature . In this example, the signature would be "0x43425355" 
which is the ASCII code "CBSU" which means a USB mass storage class command. If this first data 
quadlet matches the signature, the machine goes to the state "WAITJTAG" . If the data does not 
match the signature, the state machine will ignore this bit packet and go to the state 
"WAIT_EOT" to wait for end of the transaction at block 354. 
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CLAIMS : 



I. A bridge controller for transferring data between a data storage device and a data 
utilization device, the bridge controller receiving a command information packet for 
controlling the data transfer, comprising: a state machine receiving command information in a 
background mode in real time as the packet is being transferred to the bridge controller, the 
state machine utilizing the command information to set up the receiving device for the data 
transfer ; and a programmable processor coupled to the command information packet after the 
packet has been received, the processor making changes to the set up of the receiving device 
for the transfer, if needed, and then initiating the data transfer . 

II. A USB to ATA/ AT API bridge comprising: a physical layer receiving serial command data from 
the USB bus and converting the data to a parallel format; a transfer controller receiving the 
parallel data for transferring the data to a buffer memory; a state machine operating in 
background mode on the parallel data flowing through the transfer controller in real time to 
set up the ATA or ATAPI device for a data transfer ; and a programmable processor coupled to the 
buffer memory and being interrupted after all command information has been received, to 
individually alter any set up data for the ATA or ATAPI device that is needed, and then 
initiating the data transfer . 

19. A method of operating a USB to ATA or ATAPI bridge comprising: transferring command data 
from a data utilization device via a USB bus through a data transfer device to a buffer memory; 
operating a state machine in a background mode using data flowing through the data transfer 
device in real time to extract set up data and store the data to set up a data transfer ; 
operating a programmable processor utilizing the data stored in the buffer memory to 
individually, alter the command-related data for the ATA or ATAPI device that is needed; and 
initiating the data transfer . 
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ABSTRACT : 



Apparatus and method to improve the speed, scalability, robustness and dynamism of multicast 
data transfers to remote computers. Many Grid Computing applications, such as Genomics, 
Proteomics, Seismic, Risk Management, etc., require a priori transfer of sets of files or other 
data to remote computers prior to processing taking place. Existing multicast and data transfer 
protocols are static and can not guarantee that all nodes will contain a copy of the replicated 
data or files. The fully distributed data transfer and data replication protocol of the 
invention permits transfers which minimize processing requirements on master transfer nodes by 
spreading work across the network. The result is higher scalability than current centralized 
protocols, more dynamism and allows fault-tolerance by distribution of functionality. The 
ability to distribute the protocol is simplified through our innovative symmetric- 
connectionless data transfer protocol. 
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L7: Entry 11 of 16 File: USPT Feb 15, 2000 



DOCUMENT-IDENTIFIER: US 6026467 A 

TITLE: Content-addressable memory implemented with a memory management unit 
Brief Summary Text (5) : 

A CAM makes it possible to handle list searches and data translation as embedded functions 
within a system. The combination of a CAM and a state machine creates an economical controller 
for real-time processes that need to perform look-ups, data translations, and entry maintenance 
in sparsely populated tables — ones with few entries compared to the address space required for 
direct table look-up. For example, an asynchronous transfer mode (ATM) switch must search 
internal tables that hold the necessary information for each connection that routes through the 
switch. The index to these tables is the virtual-path identifier (VPI) for the VPI/virtual 
channel identifier (VCI) combination from the header of an incoming data cell. The switch uses 
this information to look up the VPI and VCI for the outgoing link, the internal path through 
the switch to the correct output port, billing rates, traffic-flow parameters, flags for any 
special functions, etc. A CAM is particularly suited for such an application. 
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Detailed Description Paragraph Table (74) : 

TABLE 45 MTAP Status 

STRAP Strap Device 

Mode . This bit is set from the ECR's device mode bits. When set it indicates the megamodule is 
in strap mode . This bit will be used to determine if the mode is switched unexpectedly (from 
emulation or test to strap). TCLK. sub.-- SEL Test Clock Selected. This bit, when one, indicates 
the test clock (TCLK) has been switched to by all unlocked domains. When TCLK is enabled the 
unlocked Domains are ready to perform data scans at the TLCK rate (scan clock switching is 
described later) and/or are running their functional clock at the TCLK rate. The state of the 
TCLK. sub. — SEL status bit is latched and not modified until the clock switch is complete 
(SWINPROG inactive) . IRBUSY Instruction Register Busy. This bit indicates the JTAG interface is 
busy with another operation (see section 10.2.4 for more information). Since the JTAG IR is 
shadowed the IR can be scanned (SHIFT. sub. — IR) but cannot be updated (UPDATE. sub. — IR) until 
the IRBUSY bit is clear. This bit is in the logic zero state after the JTAG TLR state and will 
remain a zero until a MTAP command is issued. SYNC. sub. — ERR Sync Scan Error. This bit 
indicates that a data scan was attempted when MTAP 305 module was in a state that the scan 
could not be started. The scan is aborted and clocks not switched. This bit blocks both scan 
and CSM stimulus. This status bit is cleared by locking the ECR DONE . sub . — TGLE Done Toggle. 
This status bit indicates CPU. sub. — DONE has gone from inactive to active since the last IR 
Stop Status scan. The rising edge of the CPU. sub. — DONE signal is captured by the DONE. sub. — 
TGLE SRL. If Stop Status is selected the DONE. sub. — TGLE signal is loaded into the IR shift 
register during the CAPTURE. sub. — IR JTAG state and cleared. RST.sub. — TGLE Reset Toggle. 
This status bit indicates RST.sub. — TKN has gone from inactive to active since the last IR 
Error Status scan. The rising edge of the RST.sub. — TKN signal is captured by the RST.sub.-- 
TGLE SRL. If Error Status is selected the RST.sub. — TGLE signal is loaded into the IR shift 
register during the CAPTURE. sub. — IR JTAG state and the RST.sub. — TGLE SRL is cleared. 
MINT. sub. — TGLE Message Interrupt Toggle. This status bit indicates MINT. sub. — TKN has gone 
from inactive to active since the last IR Real Time Status scan. The rising edge of the 
MINT. sub. — TKN signal is captured by the MINT. sub. — TGLE SRL. If Real Time Status is selected 
the MINT. sub. — TGLE signal is loaded into the IR shift register during the CAPTURE . sub . — IR 
JTAG state and the MINT. sub. — TGLE SRL is cleared. AINT.sub. — TGLE Analysis Interrupt Toggle. 
This status bit indicates AINT.sub. — TKN has gone from inactive to active since the last IR 
Real Time Status scan. The rising edge of the AINT.sub. — TKN signal is captured by the 
AINT.sub. — TGLE SRL. If Real Time Status is selected the AINT.sub. — TGLE signal is loaded 
into the IR shift register during the CAPTURE . sub . — IR JTAG state and the AINT.sub. — TGLE SRL 
is cleared. MSGSW.sub. — TGLE Message Switch Toggle. This status bit indicates MSGSW has gone 
from inactive to active since the last IR Real Time Status scan. The rising edge of the MSGSE 
signal is captured by the MSGSW.sub. — TGLE SRL. If Real Time Status is selected the 
MSGSW.sub. — TGLE signal is loaded into the IR shift register during the CAPTURE. sub. — IR JTAG 
state and the MSGSW.sub. — TGLE SRL is cleared. STRY.sub. — TGLE Stream Ready Error Toggle. The 
STRY.sub. — TGLE SRL may only be set if the previous JTAG command was the SDAT.sub. — STRM 
command. The STRY.sub. — TGLE SRL is set if CPU. sub. — DONE is not active on the rising edge of 
MTAP Counter's XFER.sub. — DATA signal. This- condition indicates the previous ld/st did not 
advance prior to the next data transfer to or from the CPU's EDDATA1 register. If Emulation 
Error Status is selected the STRY.sub. — TGLE signal is loaded into the IR shift register 
during the CAPTURE. sub. — IR JTAG state and the STRY.sub. — TGLE SRL is cleared. STSW.sub. — 
TGLE Stream Switch Error Toggle. The STSW.sub. — TGLE SRL may only be set if the previous JTAG 
command was the SDAT.sub*. — STRM command. The STSW.sub. — TGLE SRL is set if the MPSD code in 
the ECR's TERM field is not driving the MPSD bus on the rising edge of MTAP Counter's 
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XFER.sub, — DATA signal. This condition indicates that UCLK is running two slow in relationship 
to TCLK to support the data streaming function. If Emulation Error Status is selected the 
STSW.sub. — TGLE signal is loaded into the IR shift register during the CAPTURE. sub. — IR JTAG 
state and the STSW.sub. — TGLE SRL is cleared. CSM.sub. — EXE CSM EXE State. Code state machine 
EXE state bit (1 if EXE state applied to output of CSM) . See Figure 37 for more information. 
CSM.sub. — LOCK CSM Lock State. Code state machine LOCK state bit. See Figure 37 for more 
information. CI, CO, Ce CSM Output. This field is the CSM MPSD code applied to the DTPs . See 
Figure 37 for more information. 
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Detail Description Paragraph : 

[0050] FIGS. 4 through 10 show the finite state machines used to implement the 
multicast/broadcast file transfer and file replication protocols for the user interface, file 
transfer master and file transfer slave processes and their related sub-processes. The mode of 
operation can allow multiple concurrent multicast/broadcast file transfers and overlapping of 
multicast/broadcast file transfer, transfer error recovery and file replication phases. Fault- 
tolerance, scalability and dynamism are achieved through real-time peer selection and 
communication persistence. 
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ABSTRACT: 



Apparatus and method to improve the speed, scalability, robustness and dynamism of multicast 
data transfers to remote computers. Many Grid Computing applications, such as Genomics, 
Proteomics, Seismic, Risk Management, etc., require a priori transfer of sets of files or other 
data to remote computers prior to processing taking place. Existing multicast and data transfer 
protocols are static and can not guarantee that all nodes will contain a copy of the replicated 
data or files. The fully distributed data transfer and data replication protocol of the 
invention permits transfers which minimize processing requirements on master transfer nodes by 
spreading work across the network. The result is higher scalability than current centralized 
protocols, more dynamism and allows fault-tolerance by distribution of functionality. The 
ability to distribute the protocol is simplified through our innovative symmetric- 
connectionless data transfer protocol. 
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Detailed Description 7axz - DSTX (BO) 

Worciaiiy the transmission is in a first-try as-ie and the transmit- request 
flag is set by the transmit buffer control stati;; ^aihii~ ; £ 116 (discussed below) 
If hhe BIU 13 not in a diagnostic- w&d-z: and if the 3IU is not expected tc 
trans-ait ca ta during a; current baa cycle, the transmit jacket. Control Register 
is increiaentec, and the arbitration "request- flag is set Once, the arbitration 
request flag has been set, the bio waits for a transmit ready f lac to be set, 
or for J?OT TXRBY to go low (NOT TXRDY, shown in FIG, 14, indicates whether 
the BIO has wen arbitration *) When the: transmit ready flag i3 set, or when KOT 
Tn<?I>y goes low, the arbitration; register flag is els a red and the Sl-U warts for 
the dat •> * > ->uoi^r line , DTP., tc go iow- (inactive) . In ether words-, the system 
is waiting for tine beginning of the 3t;atas cycle shewn in the data tiaing 
di^gratu of FIG. 2 the DTP. line will drop iow upon termination of data 
transmitted py another node. Cnce tne ;D"? line goes low, one byte of the d* .. a 
v<v / ^ tv ' <• • >•. : N .. ••. :. ' >• v-' le^iscei 120 (FIG,. 3K Tne cneck 

sura accumulator' register is 'then updated,' and the length of the data packet is 
written i T \tc a- length field register L "The transmit ready flag is. tnen cleared 
and the NOT TXI>I>Y line of the 3IU -interface is set .inactive The- 310 then 
waits ix?5. aicrc seconds to ensure that tne 'BIL« is in the middle of tne status 
cycle before the BXU sees transmit enable (TXENV, receive enable (NOT RXStf) , 
and transra.it clock fSCLK) After these lines are set, tne BIU waits 250 
iihe seconds to ens a re that the status cycle is -complete before the BIU sets the 
data transmission llne> BTX t , high, thereby driving the DT* line lew By 
setting the BT* line low, the BIU directs all other nodes that are. waiting to 
arbitrate tc start their arbitration schemes, and tc start receiving data which 
; is! ; oloefced ; ou t '. of '. ; the;! trahsiai t; : da t.a ^regi s t'e'r ; : 120 : ;foy ; 'a>;4> ;t»'gah«xtz; ; sys tea: ; clock; X; 
SCLK . Upon the initial transmission of data, a 3.175 microsecond arbitration 
;tiifier;:and:;a';:jabber::t imer^areXinitiated;-:^^ 

~.T>kt ailed:- E^jibri^tid^ 

The transmitter -> s * * '■■ ..-a 1.1 S controls, via transmitter buf fer control 
lines IIS/ Which b if fer 10.0. 'ol 132 is active or inactive, aind whicn register 
ild ox Viz, is active or inactive. When a transmitter packet _ buffer. 100 or i Oi- 
ls: filled; and is in the active -&*ri©i tne buffer is; sequentially read oat 
(starting with the length byte I*) .until all the data stored in it ohas been; 
clocked (byte-wide, serial) througn a transmitter data register 120. ;by means of 
a transmitter clock signal t&2- (4 KH2-) Tne BIU control logic i >6: then jpdates 
the status; ;of the active transmitter status, register if the dat\ ^r^ns^-si is 
successful, and the inactive transmitter package buffer is fall, the 
transmitter 3f.£-v«. ?;.r..->v--:.~. 116 switches the; active register 110 or 112 and; the 
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jine support processor :fcr data transfer system 



An I/.C subsysteir* designated as a iin'e Support r-r^-^'ssor- {LSP-Data ZlIPX 
?::o; 5s»:cx;) car support up to 1.6 data-cosm lines to remote data sets or data 
terminals for the transfer of data between a main host: computer and multiple 
numhers of remote terminals The LSP operates; in a specialised environment 
where the LSP receives: I/O commands and task-identifying Data link voids for 
execution and returrs Re su i t /Des cr ip tor words bacx to the hc3t: to indicate 
cosset ion/incomp let ion of eacn assigned task the LS? is crcsrized with 
3 lider-in ■ ; ca r ds; • i n- : a ; Ba s e • Kbdui e - ; which; • pr ovi' de; • ; (a ) • ; a : -pi. ur a li- 1 y; : of ■ ; i/'ihe; ■ Adapt e r s; ■ ; ■ ; 
tons for each data caam line) where each vine Adapt sr includes a iy ■>::■ ' i^^r-y.f . 
\b) a r,;,;o:.;^^^o>.. unic ceiled a universal, input /output [0.10) State Machine " for 
executing I/O commands from the Host; and (c) a Data _rxnk Interface Unit which 
connects the ^SP to the Sos 1 : Coraputsr and provides Iog>c for selection of 
desir ed • ;Iiine : 'Adapters: : *hct ; specific:; oompcnen c a i ; : the rech; : such' ; a 3; : ^££^:^*|HH^VJ ' ; - 
timers;, USARTs or Bit-Ciienced Co^ti oilers, 

: -Detailed ;Eesc^ 

•'In- FIG 10, addiesa Irrses f rem.. the Scats Machine f sec > > .*- 600 (NADDRruy) 
connect to ■ 3 -comparator lOO.sub.c and- also xo the RAM 'buffer : 5 50 .sub-. m. A chip 
serect signal CS/ .is acciva^ed- 00 the v cft_L r. ^.ory 55fto sub ..m by Cleans cf logic 
signals from the Comparator lOOsub.c -anci: :£Be ' ' De sign ate Flip-Ficp (DESF) A 
iinXque -3 jape r bit provides input to" the Designate Flip-Flop from Che I/O bus 10 
in order: . particularly: identify, any : given :selecced : ^-uf :rv.^oi:y :;:in : the:;:;:;:-: :;:;:; 
system The particular bit line of the I/O ous 10, whicn is to be. chosen, is 
set by the State Machine Microprocessor 500, FIG 6 



; : ; I^taiied: ; De scr iptrcn^ 

A GET with a?? external register address: value of "OllDl" will cause the ,i 
Tio ^jfc Cbuncer sralue to be driven onto cne I/O bua. The counter is used to " 
keep cracJc or now many* 5 -words nave been transferred to or from the Hose The 
Sequencer }:FIG„ 8) uses this counter zo determine when the FIFO is either full 
(as in the case of >ost writes) , wnen the FIEO is empcy (as in the: case of Host 
reads), or partially empty. Talis then tells tae Sequencer to exic the burst 
mcde and to; change: status, indicating to the host that the; :I»PW longitudinal 
parity word is next:., taen. disconnect The: , 3t-^t-?- Mg^rirve Processor uses the: 
co oj^ter value in rne reoaicuiat-ion of the L?W when the Bost terminates eaily in 
either host reads or writes The J ^ce ^•.••.: > - ."o Processor gets the counter 
value and: uses that: value to determine how. many words were sent so: that it; c 
^d6;':rtsYiep:atw^ • • 
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Systera. i'tfciodiisg" ATft sequencer iciicroprocessor vnicfr 
executes sequencer last 2 actions to handle plurality of 
real-tirae e/e^ts allowing to perforin a*i operations 
without local microprocessor intervention 
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Upon • ;cc'rsaand * ; f 'torn' * the ' ; hog t ' pir ocos gcx • ; ca t'a : ' to • ; b'r' ; • £ foa • ; t he ; ■ hog t • ; c?'nr>j t et- ; • 
memory are parallel transferred over an & or 16 line bus co buf f^ r^^orv 
within the controller :, The controller: then perform all operations necessary 
to properly write the data tv, or read data frost, the hard disc media: Data 
read from the media is stored ;in the controller, buffer pending transfer, to the 
host aneiiory, and data transferred rrosi the- host ;meiaory is stored in the 
controller buffer before being written; to the scorage media 

Detailed Descriptxon Test - D3TX (75) s 

Sequencer configuration registers 76 configure J-^a #:'■•:>* $s 'O 'i^o i> r 
ds\, oi Vv.r >l^ a - - r> 74, including 'BMJV trcvi<\ iflbitipie- v6^ ( autc-write 
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